Stroke has remained the leading cause of morbidity or mortality worldwide over the past decade. Stroke survivors suffer various degrees of disability and also contribute to the large socioeconomic disease burden. Traditional Chinese medicine (TCM) serves as an important alternative or complementary therapy in many countries. This chapter aims to explore the utility of TCM for ischemic stroke, including a review of recent literature on the mechanisms of herbal medicine and acupuncture therapy on ischemic stroke, a summary of clinical trial results for the safety and efficacy of acupuncture, and finally a discussion of acupuncture as a preventive therapy for ischemic stroke in clinical practice. On the basis of these reports, more and more scientific evidences suggest that TCM use was safe for ischemic stroke at acute and subacute stages. Moreover, TCM has benefit for stroke recovery as well as it reduces the likelihood of hospital readmission for cardiovascular or subsequent stroke events.
Introduction
Stroke has remained the leading cause of death worldwide over the past decade despite a gradual decline in stroke mortality in many industrialized countries. Stroke survivors suffer various degrees of disability, including urinary incontinence, dysarthria, limb deficits, swallowing deficits, dysphasia, and consciousness disorders. Stroke also contributes to the largest socioeconomic disease burden together with ischemic heart disease [1, 2] . Additional treatment strategies are needed to improve poststroke recovery. Traditional Chinese medicine (TCM) serves as an important alternative or complementary healthcare option in many countries. The purpose of this review was to investigate and discuss the utility of TCM as a complementary therapy for ischemic stroke. English and Chinese articles on TCM and acupuncture for ischemic stroke published between 2006 and 2015 were sourced from the Cochrane Library, PubMed, and China National Knowledge Infrastructure databases. On the basis of these reports, this chapter presents a brief description of the pathophysiology of ischemic stroke, a review of recent literature on the mechanisms of herbal medicine and acupuncture therapy in ischemic stroke, a summary of clinical trial results for the safety and efficacy of acupuncture, and finally a discussion of acupuncture as a preventive therapy for ischemic stroke in clinical practice.
Ischemic stroke 2.1. Pathophysiology of ischemic stroke
Ischemic stroke accounts for approximately 80% of stroke events and is an acute neurological injury that occurs as a result of reduced cerebral blood flow [3] . Reductions in cerebral blood flow in ischemic stroke can be due to decreased systemic perfusion, severe stenosis, or blood vessel occlusion. Decreased systemic perfusion can be the result of low blood pressure, heart failure, or blood loss. An infarcted brain is initially pale due to a lack of perfusion. Within hours to days, the gray matter of an infarcted brain becomes congested with engorged, dilated blood vessels, and minute petechial hemorrhages. When an embolus blocking a major vessel migrates, lyses, or disperses, recirculation into the infarcted area can cause an additional hemorrhagic infarction and may aggravate edema formation due to disruption of the bloodbrain barrier (BBB) [3] . Given the diversity of stroke characteristics, an accurate determination of the type of stroke can influence the treatment indicated.
Stroke subtypes
Acute ischemic stroke subtypes have been classified in clinical studies using a system developed by the Trial of Org 10172 in Acute Stroke Treatment (TOAST) trial [4] . The TOAST classification denotes five subtypes of ischemic stroke according to underlying cause: (1) largeartery atherosclerosis, (2) cardioembolism, (3) small-vessel occlusion, (4) stroke of other determined etiology, and (5) stroke of undetermined etiology.
Cerebral autoregulation during stroke
Cerebral autoregulation is the maintenance of cerebral blood flow at a relatively constant level despite moderate variations in perfusion pressure. Importantly, cerebral autoregulation is impaired during ischemic stroke. Normally, as cerebral perfusion pressure falls, cerebral blood vessels dilate to increase cerebral blood flow. However, a decrease in perfusion pressure beyond the compensatory ability of blood vessels results in an overall reduction in cerebral blood flow. In response to the impairment of cerebral autoregulation, the oxygen extraction fraction is initially increased in order to maintain necessary levels of oxygen delivery to the brain. With time, these mechanisms fail and a state of ischemia occurs [5] [6] [7] .
Mechanisms of ischemic cell injury and death
The human brain is exquisitely sensitive and susceptible to even short durations of ischemia. Because the brain contains little or no energy stores of its own, it relies on blood flow for the delivery of important resources. Thus, even brief blood flow deprivation can lead to cellular death in affected brain tissue.
During ischemic stroke, reduced blood flow results in simultaneous glucose and oxygen deprivation [3] . Ischemic cell injury initiates a cascade of events that finally lead to cell death including adenosine triphosphate (ATP) depletion, changes in intracellular ionic concentrations of sodium, potassium, and calcium, increased lactate formation, acidosis, accumulated oxygen free radicals, intracellular accumulation of water, and the activating proteolytic processes [8, 9] .
Loss of brain structural integrity
Cerebral ischemia and infarction lead to decreases in the structural integrity of the affected brain tissue and blood vessels [9] . This process of tissue damage and neurovascular disruption is mediated in part by the release of various proteases including matrix metalloproteases (MMPs) that degrade components of the basal lamina [8] . Loss of vascular integrity leads to breakdown of the blood-brain barrier and the development of cerebral edema.
Cerebral edema
Cerebral edema occurring as a complication of stroke can cause secondary damage via several mechanisms, including increased intracranial pressure. Intracranial pressure can lead to decreases in cerebral blood flow and the life-threatening displacement of brain tissue from one compartment to another (i.e., herniation).
Two types of cerebral edema can follow ischemic stroke [9] . Cytotoxic edema is caused by the failure of ATP-dependent sodium and calcium ion transport across the cell membrane. The result is cellular water accumulation and swelling of neurons, glia, and endothelial cells. Alternatively, vasogenic edema is caused by breakdown of the vascular endothelial cells and tight junctions that constitute the BBB [10] . Increases in the permeability of the BBB during vasogenic edema allow proteins and other macromolecules to enter the extracellular space, resulting in increased extracellular fluid volume.
Mechanisms of herbal medicines in ischemic stroke

Limiting postischemic inflammation as a mechanism of neuroprotection
Astrocytes, endothelial cells, and pericytes constitute a neurovascular network that attends the metabolic requirements of neurons. These cells contribute to postischemic inflammation during different stages of ischemia [11] . Upon ischemia onset, resident microglia and astrocytes as well as infiltrating immune cells become activated and release inflammatory factors including cytokines, chemokines, enzymes, free radicals, and other small molecules. These inflammatory factors not only mediate further brain damage but also affect brain repair.
Recent research indicates that postischemic inflammation is an important therapeutic target for stroke [12] [13] [14] . In this context, TCM and related natural compounds are recognized as important resources for drug discovery. In the past decade, significant progress has been made in the identification of active compounds from herbal medicines useful for limiting postischemic inflammation [11] . In the subsequent sections, we discuss the different roles of inflammatory pathways in ischemic stroke, from initial arterial occlusion to brain repair, and review active ingredients observed to have antiinflammatory and neuroprotective properties relevant to ischemic stroke.
Chinese herbal formulas used in patients with ischemic stroke
Di Huang Yin Zi (DHYZ)
A double-blind randomized controlled trial (RCT) was conducted to investigate the safety and therapeutic efficacy of the Di Huang Yin Zi (DHYZ) herbal formula in patients affected by ischemic stroke [15] . In this study, 100 patients with an ischemic stroke event occurring in the previous 30 days were randomly assigned to receive either DHYZ treatment or placebo for 12 weeks. Both groups also received rehabilitation therapy during the study period. The results indicated that there were increases in both Fugl-Meyer Assessment (FMA) scores and Barthel index (BI) scores in both groups at 4, 8, and 12 weeks relative to baseline. However, FMA scores in the DHYZ group were statistically better than those in the placebo group at 8 and 12 weeks (P < 0.05), and BI scores were significantly higher in the DHYZ group at 12 weeks (P < 0.05). By the end of the study, DHYZ produced significantly greater improvements in FMA score than placebo (44.4% vs. 23.8%, respectively, χ 2 = 4.09, P < 0.05). It was concluded that DHYZ showed good efficacy, safety, and tolerability in patients affected by ischemic stroke [15] .
Bu-yang-huan-wu-tang (BYHWT) and Dan Shen
A study was conducted to investigate the prescription patterns and combinations of traditional Chinese herbal products (CHPs) for ischemic stroke in Taiwan. Every CHP prescription with a leading diagnosis of ischemic stroke between the years 2000 and 2010 (15,896 patients) was obtained from the National Health Insurance Research Database (NHIRD) of Taiwan and included for analysis. Bu-yang-huan-wu-tang (BYHWT) was by far the most frequently prescribed CHP formula for ischemic stroke (40.32%), while BYHWT with Shu-jin-huo-xuetang (SJHXT) was the most commonly prescribed CHP formula combination (4.40%). Dan Shen was the most commonly prescribed single CHP for ischemic stroke (16.50%), and Shi Chang Pua with Yuan Zhi was the most commonly prescribed single-CHP combination (4.79%). These results provide information about individualized stroke therapy and propose specific CHP components and formulas for further pharmacological investigation and clinical evaluation [16] .
Rhubarb root and rhizome (RRR)-based Chinese herbal prescriptions
Rhubarb root and rhizome (RRR)-based Chinese herbal prescription is one of the principal treatments for stroke. A systematic literature search of six databases was performed to identify RCTs comparing RRR-based prescriptions with Western conventional medicine (WCM) for the treatment of acute ischemic stroke [17] . A total of 968 participants were included from 12 eligible studies. The methodological quality of RCTs was assessed independently based on the 12 criteria recommended by the Cochrane Back Review Group. While all trials were deemed to have high a risk of bias, RRR-based prescriptions had a significantly better effect clinical efficacy rate (n = 10) and improved Barthel index scores (n = 5), National Institutes of Health Stroke Scale scores (n = 2), Glasgow Coma Scale scores (n = 1), and neurological deficit scores (n = 5) relative to WCM (P < 0.05 or P < 0.01) in the included studies. Six trials reported no adverse events for RRR-based prescriptions, while the remaining studies did not report adverse effect monitoring. Despite these positive findings, it is premature to recommend the routine use of RRR-based prescriptions for acute ischemic stroke due to methodological flaws in the aforementioned studies. However, RRR-based treatments merit further development and research. Larger sample sizes and more rigorously designed RCT paradigms are required in the future ( clinical efficacy rate (n = 10) and improved BI scores (n = 5), NIHSS scores (n = 2), GCS scores (n = 1), and neurological deficit scores (n = 5) relative to WCM (P < 0.05 or P < 0.01). Table 1 . Chinese herbal formulas used in patients with ischemic stroke.
NHIRD: National Health Insurance Research Database
The mechanism of acupuncture therapy in ischemic stroke
Acupuncture promotes neurogenesis in experimental ischemic stroke
Previous studies have reported that acupuncture enhances stroke recovery by promoting neurogenesis. A systematic review and metaanalysis of preclinical studies assessing acupunc-ture in ischemic stroke identified a total of 1617 animals in 34 eligible studies [18] . Neurogenesis markers including BrdU, Nestin, PSA-NCAM, NeuN, and GFAP were selected as major outcomes. The pooled results of 15 studies evaluating BrdU incorporation showed a significant positive effect of acupuncture on proliferation relative to control (P < 0.01); 13 studies evaluating Nestin labeling corroborated this finding (P < 0.01). Four studies examining PSA-NCAM identified a significant positive effect of acupuncture on cell migration (P < 0.01) while four studies examining NeuN labeling demonstrated a significant effect of acupuncture on neuronal differentiation (P < 0.01). These findings suggest that acupuncture is a prospective therapy for targeting neurogenesis in ischemic stroke.
Neuroprotective effects of electroacupuncture (EA) in experimental stroke
It is well established that EA has neuroprotective effects in animals [19] . A series of studies have proposed EA as a promising method for reducing brain damage after stroke and inducing brain ischemic tolerance prior to a stroke event. The mechanism of action for EA has been reported to involve the promotion of angiogenesis, alleviation of the inflammatory response, regulation of the BBB, and inhibition of apoptosis.
Acupuncture regulates cerebral glucose metabolism in functional regions
A previous study using (18)FDG PET-CT analyzed the relevance between acupuncture and cerebral glucose metabolism in functional regions of the brain in poststroke patients [20] . Fortythree patients with ischemic stroke were randomly assigned to five groups: a Waiguan (TE5) needling group, a TE5 sham needling group, a sham point needling group, a sham point and sham needling group, and a nonneedling group. Needling at TE5 resulted in the activation of Brodmann area (BA) 30. Sham needling at a sham point led to the deactivation of BA6, whereas needling or sham needling at TE5 or needling at the sham point did not deactivate any cerebral areas. Compared with sham needling at TE5, needling at TE5 activated BA13, BA19, and BA47, but did not deactivate any areas. Compared with needling at the sham point, needling at TE5 did not activate any areas but did deactivate BA9. This study concluded that needling at TE5 has a regulatory effect on cerebral glucose metabolism that potentially relates to its impact on poststroke recovery in patients [20] .
Effects of acupuncture on motor function and white matter microstructure
Evidence shows that ischemic stroke can induce structural reorganization of the brain. One study used diffusion tensor imaging (DTI) to evaluate 14 ischemic stroke patients one month after either conventional treatment or acupuncture treatment [21] . While significant functional improvements as measured by FMA score were observed in the acupuncture group relative to the conventional treatment group, no significant differences in DTI indices were identified between the two groups. However, postpair t-tests in each group revealed that diffusion indices were significantly altered in the body of the corpus callosum, bilateral corticospinal tracts, inferior longitudinal fasciculus, inferior frontooccipital fasciculus, superior longitudinal fasciculus, forceps minor, cingulum gyrus, and thalamic radiation one month after treatment intervention. These data indicate that while successful treatment produced alterations in white matter regions of the brain, the changes did not correlate with differences in functional improvement. 
Brain activation in response to acupuncture and Deqi
The Deqi response in acupuncture (obtaining Qi, causing the acupuncture needle to elicit the patient's feeling of soreness, numbness, distension, heaviness, or even electric shock sensation around the acupuncture point together with the practitioner's feeling of tenseness around the needle) during acupuncture is a key factor that influences treatment outcome. Recent studies have mainly focused on the functional effects of Deqi in a physiological brain state. A functional magnetic resonance imaging (fMRI) study was conducted on 12 ischemic stroke patients receiving acupuncture at Waiguan (SJ5) and patients were group according to Deqi sensation [22] . In the Deqi group, the activated and deactivated areas were the left superior temporal gyrus (BA39) and the right anterior lobe of the cerebellum as well as left thalamus, respectively.
In the non-Deqi group, activated areas included the medial frontal gyrus of the right frontal lobe (BA11), right limbic lobe (BA30, 35) , and left frontal lobe (BA47), while the right parietal lobe (BA40) was deactivated. Compared with the non-Deqi group, the Deqi group exhibited marked activation of the right anterior lobe of the cerebellum and right limbic lobe (BA30). These findings confirm that Deqi is a clinically measurable effect of acupuncture. Given the importance of Deqi for treatment outcome, cerebellar activation may be a central mechanism of the beneficial effect of acupuncture on ischemic stroke ( [23] . The study also evaluated the safety and clinical benefits of adjuvant acupuncture in acute and subacute ischemic stroke. Adjuvant acupuncture was concluded to be safe in the acute and subacute stages of ischemic stroke; however, due to uneven baseline severity between the 26 HPSAAT participants and 52 age-and sex-matched controls, the ability of acupuncture to reduce neurological deficits and improve functional recovery was not determined by this study [23] .
Prospective RCTs of acupuncture in acute ischemic stroke
In a study of 290 first onset acute ischemic stroke patients aged 40-75 years old, patients initially (after 24 hours but within 14 days of the stroke event) received standard treatment and were then randomly allocated into an intervention group (treated with resuscitating acupuncture) or a control group (treated with sham acupuncture) [24] . Primary outcome measures included the Barthel index (BI), relapse, and mortality within a six-month period. There was one case of mortality in the intervention group and two cases in the control group (P = 0.558). Six patients experienced relapse in the intervention group whereas 34 patients experienced relapse in the control group (P < 0.001). The mean values for BI at six months were 70.25 ± 20.37 and 57.43 ± 19.61 for the intervention and control groups, respectively (P < 0.01). The mean values for NIHSS score were also significantly different between groups at four weeks (4.15 ± 2.032 vs. 6.35 ± 3.131, respectively, P < 0.01) but not at two weeks. Acupuncture also produced greater improvements via the Chinese Stroke Scale (CSS) at four weeks (9.40 ± 4.51 vs. 13.09 ± 5.80, respectively, P <0.001) and via the Stroke-Specific Quality-of-Life Scale (SS-QOL) at six months (166.63 ± 45.70 vs. 143.60 ± 50.24, respectively, P < 0.01). The results of this clinical trial therefore identified not only a clinically relevant decrease in relapse in patients treated with six months of resuscitating acupuncture, but also demonstrated improvements in self-care ability and quality of life as evaluated by the BI, NIHSS, CSS, Oxford Handicap Scale (OHS), and SS-QOL at various time points during and after treatment [24] .
Another prospective RCT of acupuncture in 120 ischemic stroke inpatients and outpatients was conducted at Huashan Hospital and Fudan University in China [25] . Acupuncture, physiotherapy, and combined acupuncture with physiotherapy were utilized. Motor function of the limbs was measured using the FMA and the modified Barthel index (MBI) was used to rate activities of daily living. On the first day of therapy, FMA and MBI scores did not differ significantly among the treatment groups. By day 28 of therapy, the mean FMA scores for the physiotherapy, acupuncture, and combined treatment groups had increased relative to baseline by 65.6, 57.7, and 67.2%, respectively, and the mean MBI scores had increased by 85.2, 60.4, and 63.4%, respectively. FMA scores did not differ significantly among groups. By day 56, FMA scores had increased by 88.1, 64.5, and 88.6%, respectively (P < 0.05) and MBI scores had increased by 108.0, 71.2, and 86.2% at day 56, respectively (P < 0.05). FMA and MBI scores in the physiotherapy group were statistically higher than those in the acupuncture group (P < 0.05). No significant differences were identified between the combined treatment group and the other groups; in addition, FMA subscores for the upper extremities did not reflect any significant improvement in any group on day 56 of treatment [25] . The results of this study indicated that acupuncture is less effective than physiotherapy for rehabilitation. Moreover, the therapeutic effect of combined acupuncture and physiotherapy was not superior to that of physiotherapy alone. A larger-scale clinical trial is necessary to confirm these findings.
A pilot RCT of triple stimulation EA in ischemic stroke
A pilot study was conducted to objectively assess the effect of triple stimulation technique (TST) EA on motor functional recovery in patients with acute ischemic stroke [26] . Patients received either EA plus WCM (n = 32) or WCM alone (n = 31) for 14 days. EA plus WCM had a statistically higher total clinical effective rate than WCM alone (P < 0.01) and furthermore produced better improvements in FMA score, NIHSS score, and TST ratio (P < 0.01). Both before and after treatment, there was a positive correlation between the TST ratio and the NIHSS score (P < 0.01) and a negative correlation between the TST ratio and the FMA score (P < 0.01). Furthermore, there were no statistical differences in adverse events, electrocardiogram data, liver function, or kidney function between treatment groups. EA was concluded to be generally safe and beneficial for the motor functional recovery of patients with acute ischemic stroke. Moreover, TST was validated as a quantitative indicator of motor functional recovery that can objectively analyze the injury and recovery of corticospinal tract impairments.
A metaanalysis of EA RCTs in acute ischemic stroke
A systematic review was conducted to assess the effectiveness and safety of EA for acute ischemic stroke [27] . Eight databases were searched for relevant RCTs published prior to June 2013. Ultimately, 67 studies were identified and 1411 individuals from 18 studies were included in the analysis. According to the GRADE approach, the quality of evidence was mostly high or moderate. A significant difference in the total clinical efficacy rate was identified between EA and WCM, and significant effects of EA were observed on the BI score, FMA score, NIHSS score, and Revised Scandinavian Stroke Scale score relative to WCM. EA was well tolerated in the six studies that monitored adverse events. Thus, this metaanalysis produced evidence supporting the use of EA acute ischemic stroke.
A multicentered RCT of EA in China
As aforementioned, acupuncture is frequently used as a complementary treatment for ischemic stroke in China; however, evidence available from previous RCTs was considered to be inconclusive. Thus, a more robustly designed, larger-scale trial was conducted. A multicentered, single-blinded RCT of 862 hospitalized patients with limb paralysis between 3 and 10 days after ischemic stroke onset was treated with either acupuncture plus routine care or routine care alone [28] . Acupuncture therapy was conducted five times per week for 3-4 weeks.
The primary outcomes were defined as follows: (1) (1) BI at six months (P < 0.01).
(2) NIHSS at four weeks (P < 0.01).
(3) CSS at four weeks (P < 0.001). (1) FMA score (P < 0.01).
(2) NIHSS (P < 0.01).
(3) TST ratio (P < 0.01).
EA was concluded to be safe and beneficial for motor functional recovery. 
Scalp acupuncture (SA)
Scalp acupuncture (SA) is one of the several specialized acupuncture techniques. Although SA has been practiced for thousands of years, SA was only developed for clinical use in recent decades. In 1984 and 1989, a standard nomenclature for acupuncture points was developed and redesigned to combine the teachings of different schools of SA, and resulted in the proposal of 14 therapeutic lines or zones [29] . Subsequently, "A Proposed Standard International Acupuncture Nomenclature: 3.6 Scalp acupuncture lines" was formally published by the World Health Organization in 1991 [30] . SA therapy for both ischemic stroke and hemorrhagic stroke has been empirically established and is now widely used in clinics around the world [31, 32] .
A metaanalysis of SA RCTs in acute ischemic stroke
A metaanalysis of RCTs of SA in acute ischemic stroke was conducted [33] ; a total of 538 acute ischemic stroke patients from eight eligible studies were included [34] [35] [36] [37] [38] [39] [40] [41] . The main findings were that SA therapy improved neurological deficits and had a better clinical effective rate relative to WCM. However, this evidence was insufficient to warrant a clinical recommendation due to the generally low methodological quality of included studies.
Baihui (GV20)-based SA in experimental ischemic stroke
A systematic review and metaanalysis was conducted to assess current evidence for a beneficial effect of Baihui (GV20)-based SA in animal models of focal cerebral ischemia [42] . Six databases were searched for relevant studies published prior to June 2013. Primary outcomes were infarct size and neurobehavioral outcome. Ultimately, a total of 1816 animals from 54 eligible studies were included in the analysis. Twelve studies reported significant effects of Baihui (GV20)-based SA on infarct volume in middle cerebral artery occlusion (P < 0.01), and 32 studies reported significant beneficial effects of Baihui (GV20)-based SA on neurological function relative to control (P < 0.01). Therefore, in conclusion, Baihui (GV20)based SA may specifically improve infarct volume and neurological function in experimental ischemic stroke ( MCAo, middle cerebral artery occlusion. Sixteen patients with ischemic stroke were randomly assigned to receive either true point acupuncture at right SJ5 or sham point acupuncture during fMRI. SJ5 acupuncture produced activation in the right parietal lobe (BA7 and BA19), right temporal lobe (BA39), right limbic lobe (BA23), and bilateral occipital lobes (BA18) as well as deactivation of the bilateral frontal lobes (BA4, BA6, and BA45), right parietal lobe (BA1 and BA5), and left temporal lobe (BA21). Sham point acupuncture produced activation in the precuneus of the right parietal lobe (BA7) and deactivation of the left superior frontal gyrus (BA10). Compared with sham point acupuncture, SJ5 acupuncture inhibited the contralateral BA5 in stroke patients. These results suggested that altered specificity of the sensation-associated cortex (BA5) is a possible mechanism of the beneficial effect of SJ5 acupuncture in stroke patients [43] .
Hegu (LI4)
A 14-day treatment study was conducted to determine the clinical efficacy of acupuncture at LI4 in central facial nerve paralysis after ischemic stroke and to explore the dose-response effect of different stimulation intensities [44] . Patients received either different stimulation intensities of acupuncture at LI4 combined with facial paralysis acupoints including Yingxiang (LI20), Dicang (ST4), Jiache (ST6), and Quanliao (SI18), acupuncture at facial paralysis acupoints alone, acupuncture at stroke acupoints including Neiguan (PC6), Shuigou (GV26), and Sanyinjiao (SP6), or medication treatment. The House-Brackmann Facial Nerve Grading System (H-B), Toronto Facial Grading System (TFGS), Degrees of Facial Nerve Paralysis (DFNP), Facial Disability Index (FDI), and clinical efficacy were used as outcome measures. Various intensities of LI4 stimulation improved H-B score, TFGS score, DFNP score, and FDI physical function score (P < 0.05), but LI4 stimulation had no effect on FDI social function score.
No changes were observed in the control group. The study concluded that LI 4 acupuncture had clinical efficacy in central facial nerve paralysis after ischemic stroke and that oblique needle insertion along the opposite direction of the meridian with five seconds of twirling manipulation had the best clinical effect ( 
The role of acupuncture therapy in preventive medicine
On average, the annual risk of ischemic stroke after an initial ischemic stroke event or transient ischemic attack is 3-4% [45, 46] . Antiplatelet therapy is a preventive medical option that has utility for the prevention of hypertension, atrial fibrillation, arterial obstruction, and hyperlipidemia [1] . However, preventive options for ischemic stroke are limited. Therefore, the role of acupuncture therapy in preventive medicine was explored in a preliminary study.
The effect of acupuncture on stroke recurrence
A retrospective study evaluated 30,058 cases of first onset ischemic stroke between the years 2000 and 2004 based on claims history from the Taiwan National Health Insurance Research Database [47] . Uses of acupuncture treatment and stroke recurrences were identified in a follow-up period between 2000 and 2009. Use of acupuncture treatment was associated with a decrease in the rate of stroke recurrence from 71.4 to 69.9 cases per 1000 person-years (P < 0.001). Acupuncture treatment was also associated with a reduced risk of stroke recurrence (hazard ratio [HR], 0.88; 95% CI, 0.84-0.91). The effect of acupuncture on stroke recurrence was noted in patients independent of medical treatment for stroke prevention: the HRs of stroke recurrence for those had medical treatment, acupuncture, and both were 0.42 (95% CI, 0.38-0.46), 0.50 (95% CI, 0.43-0.57), and 0.39 (95% CI, 0.35-0.43), respectively. However, the effect of acupuncture on stroke recurrence decreased with patient age. This study raises the possibility that acupuncture may have utility for preventing stroke recurrence after an initial event, even in patients already taking medications for stroke prevention. Confirmation in the form of a prospective RCT is required to establish the efficacy of acupuncture as a preventive practice in ischemic stroke [47].
The effect of acupuncture on acute myocardial infarction (AMI) risk after stroke
A retrospective study evaluated 23,475 stroke patients aged 40-79 years who received acupuncture treatment and 46,950 propensity score-matched control stroke patients who did not receive acupuncture treatment between the years 2000 and 2004 based on claims history from the Taiwan National Health Insurance Research Database [48] . Both stroke cohorts were followed until the end of 2009. Stroke patients who received acupuncture therapy (9.2 per 1000 person-years) had a lower incidence of AMI compared with those who did not receive acupuncture therapy (10.8 per 1000 person-years), with an HR of 0.86 (95% CI, 0.80-0.93) after adjustment for age, sex, low income, coexisting medical conditions, and medications. These results reveal that acupuncture therapy may be useful for the prevention of AMI in stroke patients aged 50-69. However, the study was limited by lack of information relating to stroke severity and acupuncture points. Further prospective randomized trials are required to establish the efficacy of acupuncture for preventing AMI after stroke.
The effect of acupuncture on stroke risk after traumatic brain injury (TBI)
Patients with TBI are subject to an increased risk of stroke. A retrospective study evaluated 7409 TBI patients who received acupuncture treatment and 29,636 propensity score-matched control TBI patients who did not receive acupuncture treatment between the years 2000-2008 based on claims history from the Taiwan National Health Insurance Research Database. Both TBI cohorts were followed until the end of 2010. TBI patients who received acupuncture treatment (4.9 per 1000 person-years) had a lower incidence of stroke compared with those who did not receive acupuncture treatment (7.5 per 1000 person-years), with an HR of 0.59 (95% CI, 0.50-0.69) after adjusting for sociodemographic information, coexisting medical conditions, and medication use. Moreover, TBI patients who received acupuncture treatment during the follow-up period had a lower probability of stroke than those who did not receive acupuncture treatment (P < 0.0001). However, this study was limited by lack of information regarding lifestyle, biochemistry results, TBI severity, and acupuncture points [45] .
Conclusions
The use of complementary therapies in stroke is increasing due to a rising demand for better poststroke rehabilitation and management. TCM is a popular complementary therapy in East Asia and throughout the world. Increasing scientific evidence suggests that TCM can significantly improve stroke recovery as well as reduce the likelihood of hospital readmission for cardiovascular or subsequent stroke events. Therefore, patients can benefit from comprehensive treatment plans that combine standard and complementary therapies to address immediate medical concerns, minimize the occurrence of future complications, and ultimately decrease medical costs. Further studies on the therapeutic targets mediating the beneficial actions of TCM may additionally lead to the development of novel therapeutic strategies. 
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